
„ -ftvi NOV 1 2 2002 



$ TC1700 



PATENTS 
New Attorney Docket No. 38572-0024 
Old Attorney Docket No. 031788-0010 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 



Group Art Unit: 1714 



Paul J. GLATKOWSKI et al. 



App. No.: 09/894,879 



Examiner: K. Wyrozebski 



Filed: June 29, 2001 : 

Title: ELECTROMAGNETIC SHIELDING COMPOSITE COMPRISING NANOTUBES 

Commissioner for Patents 

United States Patent and Trademark Office 

Washington, DC 20231 



I, Paul J. Glatkowski, am an inventor of the invention disclosed and claimed in the 
above-referenced patent application. 

I conceived and reduced to practice a composite having nanotubes with an aspect ratio 
which provides the composite with electromagnetic shielding prior to November 4, 1998, and 
therefore prior to the filing date of U.S. Patent No. 6,280,677 to Yakobson (Yakobson), as 
evidenced by the documents attached hereto. 

Under my direction, tests were preformed on composites containing nanotubes to assess 
electromagnetic shielding. Briefly, 1.5 weight percent commercially available nanotubes 
were incorporated into composites and exposed to radiation at various frequencies and 
degrees of orientation. The results of are shown in the attached Test Report. 

Data in the Test Report was normalized for a thickness of 1 mm and described in 
Table 2, which shows a shielding effectiveness of 182 dB at a loading level of only 1.5 
wt%. Thus, the data shown in Table 2 reveals that the composites clearly offer both 
electromagnetic shielding and low observability. 



Sir: 



Declaration under 37 C.F.R. §1.131 
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I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful fals 5 statements and the like so 
made are punishable by fine or imprisonment, or both, under Sec tion 1001 of Title 18 of the 
United States Code and that such willful false statements may jopardize the validity of the 
above identified application or any patent issued thereon. 




Attached: Test Report and Table 2. 
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TEST REPORT 



SHIELDING EFFECTIVENESS TEST 

Effective SHI ELD J KC SFFECTIVEKESS, <t3. at FVcqjrcy 

NO. SAMPLE Thickness, 20 Wi 0.4 KHz 15 KH* 0.2-GHi l.S C8* 
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9/1 SH 


0.56 
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65 


101 


64 


102 


65 


103 


- 103 
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1.95 
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34 
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73 


31 


72 


33 
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36 


76 


- 77 




15* Carbon 


3.12 
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10S 


86 


106 


87 


108 


- 108 
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9/1 H 


2.23 


102 


63 


102 
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103 


65 
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- 105 



COHHENTS 

} . D* test %nr AJCIM D*»73S t 1»^1M99^IWU FM^SWHW. *fi^93tn-lHiM2ft, tllJ^HtftU: «i*t Hllrt**m4<£, 
C. Test ca^3itia»: T*22«t, W*3fc5, k*». 

>. EMS* aa#rat*»te or uSfe jjOane %o*e sogpeiie (SI*) 3h£cJ4in* effcctivcswtrc ii> th* **&J* atw? i* 

tw Six telx) ruts ef lh* test *vt ft ^Sowi frequency. Die cxpcnnenial error cva2u<tt«d fcy thr 

4, 1h» Hraar &rr**3£0&"i of *9wraLor tind receiver unicmu and ttw &anplea trOcf Me*i cat the ro^nrr- 
msou <*£ H)L^SriMfte-mA W teforrvr**! Test Plan CXR^3RfVT-)93CO] 02-10-9*. 

5, INS-TftUKBItTS AK0 DEVICES USES 

* G#fter«tor<u *c*nt £*Ofc K» «M |*x TO i %0 *»*> «n9 *»*fi **? <V> **l *0 

* OStlMOKW IO>*4$40 K*, ***6dh*«ft? >503 vUfc tte«rct«<»« L*l« Hit 

- >M«a*»«»? **»»1i«>a£» K*»*l£$$r; *«trfi«* $«t £tt1966i; 

- CM* ffrWPlMltf *3HM7* 
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6. 



7. 



The equipment listed above meets the applicable NIST a<ttm ncu* j * 

Bents and was calibrated with the stand'a ds 1 acS to^he^lhf Ut ? ^ Uire " 

was performed per ISO 9001 §4.11 ISO QftO? 5 7 S ™™ he MST. Ihe calibration 
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Table 2 



Sample 
Loading and 
Shear 



Thickness 



Shieldin 



20 kHz 



SE, 



pw 



SE„ 



g Effectiveness Test, dB, at Frequency 



0.4 MHz 



SE, 



pw 



SEm 



15 MHz 



SE, 



pw 



SEm 



0.2 GHz 



SE, 



pw 



SEm 



1.5 GHz 



SE, 



SEm 



Requirement 



100 



100 



100 



100 



100 



1.5 wt% NT 
H 



1.5 wt% NT 
M 



1.5 wt% NT 
N 



Neat PET 



1 mm 



182 



116 



180 



114 



182 



116 



184 



1 mm 



114 



48 



113 



52 



116 



56 



119 



1 mm 



46 



28 



46 



29 



1 mm 31 17 



32 



46 



29 



47 



18 32 17 



SEp. = plane wave; SE» = magnetic; H = high shear; M = medium shear; N = no to low Shear 
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120 

~47~ 



34 
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